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Our Case No.: 743259 
Your Ref: 00-77 1(TW) 
Appl. No.: 090131112 
Present Stage: Primary Examination 
Type of the Notice: Decision of Rejection 
Cited Reference: Y 

[Translation of the Notice] 

1 . This application "CHARGED PARTICLE PROCESSING FOR FORMING 
PATTERN BOUNDARIES AT A UNIFORM THICKNESS" relates to a processing 
method implemented irradiation with a charged particle beam in such a matter that, 
when executing processing in a uniform manner, when deposition processing or 
etching processing of a prescribed pattern is carried out using a charged particle beam 
apparatus, a region of the pattern to be processed is divided up into microscopic 
regions corresponding to the diameter of the beam, and regulation is performed by 
scarming circuits etc. with processing proceeding simultaneously for a plurality of 
patterns within the scanning region in such a manner that the dose amount for each 
microscopic region becomes equal. 

2. The major technical feature of this application resides in that a region of the 
pattern to be processed is divided up into microscopic regions corresponding to the 
diameter of the beam, and the dose amount for each microscopic region becomes 
equal. After examination, there is found a Taiwan Patent Publication No. 368,691 
published on September 1, 1999, which discloses a pattern plotting method and device 
by using charged particle beam, wherein the pattern region is divided and is irradiated 
with charged particle beams of different energy levels. The citation has the same 
function as that of this application. This application merely resides in a simple 
modification of irradiation with a charged particle beam. Such a simple modification 
in irradiation does not possess any inventive step. 

3. Summing up the above, this application employs prior art or knowledge in a 
way people skilled in the same field may easily complete it and can hardly be deemed 
to meet the requirements of an invention patent. 

4. Citation: Taiwan Patent Publication No. 368,69 1 . 

In view of the above, this application fails to meet the statutory requirements of 
patent and thus is rejected under Article 20.2 of Patent Law. 


TITLE OF THE INVENTION 
PATTERN DRAWING METHOD USING CHARGED PARTICLE BEAMS AND 

APPARATUS THEREFOR 

5 BACKGROUND OF THE INVENTION 

Field of the invention 

The present invention relates to a pattern drawing 
method using charged particle beams for forming a fine 
pattern on a semiconductor substrate, and relates, more 

10 particularly, to a pattern drawing method using charged 

particle beams for forming a fine pattern by dividing the 
pattern to be drawn into a central section and an outer 
edge section surrounding the central section and 
irradiating charged particle beams to these sections 

15 separately, and an apparatus for the pattern drawing method. 
Description of the related art 

Along with the advancement of LSIs, there have been 
progressed rapidly methods for providing fine patterns to 
be used for semiconductor devices. In order to manufacture 

20 a semiconductor device having an inter-pattern distance of 
0.25 jJUQ or less which is required from now on, a pattern 
drawing method using charged particle beams is an effective 
method • Fig. 1 is a schematic diagram for showing a pattern 
to be drawn. Two rectangular pattern scheduled areas 21 

25 having 20 |xm as a short side length and 100 urn as a long 

side length are provided with their long sides set parallel 
with each other and with a 0,2 i,im distance between these 
two areas. A pattern is scheduled to be drawn in these 
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pattern scheduled areas 21 by using electron beams. In 
other words, there is provided a space area 33 in which no 
pattern is scheduled to be formed between the pattern 
scheduled areas 21. 
5 This, however, has a problem in that when electron 

beams of the same exposure level is applied uniformly to 
these pattern scheduled areas 21, the space area 33 is 
buried by the pattern. This is a phenomenon which occurs 
due to a dispersion of electron beams within a resist and 
10 on the surface of a substrate, the so-called proximity 
effect. This problem then becomes more serious as the 
pattern to be drawn becomes more minute. 

Under the above circumstances, there has been proposed 
a method for dividing each of the pattern scheduled areas 
15 21 into an outer edge section for forming an outer edge of 
this area and a central section surrounded by the outer 
edge section, and for setting the exposure level in the 
outer edge section to be higher than that of the central 
section. Fig. 2 is a schematic diagram for showing a 
20 pattern to be drawn divided into the outer edge section and 
the central section. As shown in Fig. 2, each of the two 
pattern scheduled areas 21 shown in Fig. 1 is divided into 
an outer edge section 23 having a width of 0.2 nm provided 
at the outer periphery of the area and a central section 22 
25 surrounded by the outer edge section 23. The beam exposure 
level in the outer edge section 2 3 is set higher than that 
in the central section 22, and electron beams are applied 
to these areas individually to form a pattern in each area. 


I 


This method, however, also has a problem in that the 
width of the space area 33 becomes larger at a position of 
the space area 33 far from its center portion in the 
longitudinal direction. Fig* 3 shows variations of the 
5 width of the space area 33 when a pattern is formed in the 
manner as described above by coating a negative resist of a 
thickness 0.5 (xm on a silicon substrate. Fig. 3 is a 
graphical representation for showing a relationship between 
a distance from the end portion to the center portion of 

10 the space area in the longitudinal direction as expressed 
in the horizontal axis and the width of the space area as 
expressed in the vertical axis, based on the prior-art 
example. As shown in Fig. 3, under an exposure condition 
that the width of the space area at the center portion is a 

15 design size of 0.2 fxm, the width of the space area becomes 
larger from a position of about 10 (xm distance from the end 
portion toward the end portion of the space area. Then, the 
width of the space area 33 at its end portion is larger 
than that at the center portion by 0 . 3 (jim or more . When 

20 such a size variation occurs, there arises a significantly 
serious problem that the properties of the semiconductor 
device change . 

There has been proposed a pattern drawing apparatus 
for preventing an excess exposure in the contacting portion 

25 when two pattern scheduled areas are contacted with each 
other (Japanese Unexamined Patent Publication (Kokai) No. 
Hei 5-217869). According to this prior-art technique, when 
two pattern scheduled areas are contacted with each other. 


4 - 


the lengths of the sides of these areas forming the 
contacting portion are compared, and the exposure of 
electron beams to the outer edge section corresponding to 
the side having a shorter length is omitted. With this 
5 arrangement, a reduction in the drawing accuracy due to 

excess exposure can be prevented as compared with the case 
where electron beams are applied to all the outer edge 
sections of each area. 

There has also been proposed a pattern drawing method 

10 for adjusting the width of the outer edge section according 
to the pattern scheduled area (Japanese Unexamined Patent 
Publication (Kokai) No. Sho 59-167018). In this prior-art 
technique^ a leakage of cumulated energy of electron beams 
to the outside of the pattern scheduled area is prevented 

15 by adjusting the width of the outer edge section according 
to the size of the pattern scheduled area. With this 
arrangement, the accuracy of drawing a pattern can be 
improved . 

However / the phenomenon of the expansion of the width 
2 0 of the space area can not be prevented sufficiently even by 
these methods. 

SUMMARY OF THE INVENITON 
It is an object of the present invention to provide a 
pattern drawing method using charged particle beams capable 
25 of forming an area sandwiched by pattern areas in high 
accuracy and an apparatus for this purpose. 

A pattern drawing method using charged particle beams 
relating to the present invention has a step of dividing an 


area to be formed a pattern into a central section and an 
outer edge section which is divided into a plurality of 
outline portions surrounding the central section, and a 
step of irradiating charged electron beams to each of these 
5 outline portions in such a way that the outline portion 
which is far away from a specified outline portion along 
the outer edge section is irradiated with an energy level 
higher than that of the outline portion which is nearer to 
the specified outline portion. 

10 Another pattern drawing method using charged particle 

beams relating to the present invention has a step of 
dividing each of two areas to be formed a pattern into a 
central section and an outer edge section which is divided 
into a plurality of outline portions surrounding the 

15 central section, a step of calculating a distance between 
these pattern areas, and a step of irradiating charged 
electron beams to each of these outline portions in such a 
way that the outline portion which is far away from a 
specified outline portion along the outer edge section is 

20 irradiated with an energy level higher than that of the 
outline portion which is nearer to the specified outline 
portion, when the distance is equal to or less than a 
predetermined value. 

According to the present invention, since the energy 

25 level of the charged particle beams to be irradiated to the 
outline portions which is far away from a specified outline 
portion along the outer edge section is higher than that of 
the outline portion which is nearer to the specified 
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outline portion, it becomes possible to reduce the 
variations of the width of the area sandwiched between the 
two pattern areas to thereby form a desired pattern in high 
accuracy. 

5 A pattern drawing apparatus using charged particle 

beams relating to the present invention has a generating 
source for generating charged electron beams, a dividing 
unit for dividing an area to be formed a pattern and a 
controlling unit for controlling exposure of the charged 
10 electron beams. The area to be formed a pattern is divided 
into a central section and an outer edge section which is 
divided into a plurality of outline portions surrounding 
this central section by the dividing unit. The charged 
electron beams are irradiated to each of these outline 
15 portions in such a way that the outline portion which is 
far away from a specified outline portion along the outer 
edge section is irradiated with an energy level higher than 
that of the outline portion which is nearer to the 
specified outline portion by the controlling unit. 
20 According to the present invention, since the pattern 

drawing apparatus has the controlling unit for setting the 
energy level of the charged particle beams to be irradiated 
to the outline portions to be higher at the outline portion 
which is far away from a specified outline portion along 
2 5 the outer edge section than that of the outline portion 

which is nearer to the specified outline portion, when two 
pattern areas are to be drawn, it becomes possible to 
reduce the variations of the width of the area sandwiched 


by these two pattern areas, and thus, a desired pattern can 
be formed in high accuracy. 

BRIEF DESCRIPTION OF THE DRAWNGS 
Fig- 1 is a schematic diagram for showing a pattern to 
be drawn. 

Fig. 2 is a schematic diagram for showing a pattern to 
be drawn divided into an outer edge section and a central 
section. 

Fig. 3 is a graphical representation for showing 
variations of the width of a space area according to a 
prior-art technique. 

Fig- 4A is a schematic diagram for showing a pattern 
drawing apparatus relating to an embodiment of the present 
invention, and Fig. 4B is a schematic diagram for showing a 
stroke of electron beams passing through apertures . 

Fig. 5 is a schematic diagram for showing a pattern to 
be drawn. 

Fig. 6 is a flow chart for showing a pattern drawing 
method relating to a first embodiment of the present 
invention. 

Fig. 7 is a schematic diagram for showing a dividing 
treatment of a pattern to be drawn in the first embodiment. 

Fig- 8 is a graphical representation for showing 
variations of the width of the space area in the first 
embodiment. 

Fig. 9 is a schematic diagram for showing a dividing 
treatment of a pattern to be drawn in a second embodiment. 
Fig. 10 is a graphical representation for showing 
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variations of the width of the space area in the second 

embodiment. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
^Embodiments of the present invention will be explained 

5 below in detail with reference to attached drawings. Fig. 
4A is a schematic diagram for showing a pattern drawing 
apparatus relating to an embodiment of the present 
invention, and Fig. 4B is a schematic diagram for showing a 
stroke of electron beams passing through apertures. In the 

10 pattern drawing apparatus relating to the present 

embodiment, a sample stand 12 on which a semiconductor 
wafer 11 is to be mounted is provided, and an electron gun 
1 for generating electron beams 50 to be irradiated on to 
the semiconductor wafer 11 is disposed above the sample 

15 stand 12- Between the electron gun 1 and the sample stand 
12, there are disposed in sequence from the top, a blanking 
electrode 2 for on/off controlling the irradiation of the 
electron beams 50 on to the semiconductor wafer 11, a first 
aperture 3 having a square-shaped opening 3a for changing 

20 the electron beams 50 into electron beams 50a having a 
square cross sectional shape, a forming lens 4 for 
restricting an expansion of the electron beams 50a having 
passed through the first aperture 3, a forming deflector 5 
for deflecting the electron beams 50a, a second aperture 6 

25 having a square-shaped opening 6a for changing the electron 
beams 50a into electron beams 50b having a smaller cross 
sectional area, a compressing lens 7 for restricting an 
expansion of the electron beams 50b having passed through 
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the second aperture 6, a main deflector 8 and a sub 
deflector 9 for deflecting the electron beams 50b 
respectively, and a projection lens 10 for controlling the 
focus of the electron beams 5 0b. The blanking electrode 2, 
5 the forming deflector 5, the main deflector 8 and the sub 
deflector 9 are connected respectively to an operating unit 
16 for operating the operation of these units. Furthermore, 
a storage unit 15 for storing graphical data of a pattern 
to be drawn, a dividing unit 14a for dividing an area to be 

10 formed the pattern into outline portions and a central 
section, a controlling unit 14b for controlling the 
exposure levels of electron beams to be irradiated with the 
graphical data and a graphical data memory 17 for storing 
graphical data are connected to the operating unit 16 

15 respectively. 

A pattern drawing method using the pattern drawing 
unit having the above-described structure will be explained 
next. Fig. 5 is a schematic diagram for showing a pattern 
to be drawn. The pattern shown in Fig. 5 is the same as 

20 that shown in Fig. 1, and therefore, their detailed 

explanation will be omitted. Fig. 6 is a flow chart for 
showing a pattern drawing method relating to a first 
embodiment of the present invention. First, graphical data 
of a pattern to be drawn that has been stored in the 

25 storage unit 15 is stored in the graphical data memory 17. 
Then, a width S of the space area 33 is calculated (step 
SIO). In the present embodiment, the width S is constant as 
0 . 2 \xm. 


Next, in the space area 33, a position at which the 
width S is equal to or less than a first reference value 
Sth is detected (step S20). The first reference value Sth 
is 0.2 \m, for example. In the present embodiment, the 
5 width S is equal to or less than the first reference value 
Sth at all positions. 

Then, lengths wl and w2 of the sides of the pattern 
scheduled areas 21 which are in contact with the space area 
33 and lengths hi and h2 of the sides orthogonal with these 

10 sides are calculated (step S30). In the present embodiment, 
the lengths wl and w2 are 100 jm respectively and the 
lengths hi and h2 are 20 jim respectively. 

Next, a decision is made as to whether or not the 
lengths wl and w2 are equal to or over a second reference 

15 value wth and whether or riot the lengths hi and h2 are 

equal to or over a third reference value hth (step S40). 
The second reference value wth is 30 jm, for example, and 
the third reference value hth is 10 jjon, for example. 

If the lengths wl and w2 are equal to or over the 

20 second reference value wth and the lengths hi and h2 are 

equal to or over the third reference value hth, a dividing 
treatment of the pattern scheduled areas 21 is carried out 
(step S50) by dividing unit 14a. Fig. 7 is a schematic 
diagram for showing a dividing treatment of a pattern to be 

25 drawn in the first embodiment. In the present embodiment, 
each of the pattern scheduled areas 21 is divided into the 
outer edge section provided at the outer edge to have a 
width 0.2 \xm and the central section 22 surrounded by the 


outer edge section. Furthermore, the contacting portion of 
the outer edge section in contact with the space area 33 is 
divided sequentially into outline portions 27, 26 and 25 at 
every 5 Min from both end positions of the contacting 
portion, and an outline portion 24 is provided at a 
position in the contacting portion sandwiched between the 
outline portions 25. Similarly, the portion parallel with 
the contacting portion in contact with the space area 33 is 
divided sequentially into outline portions 31, 30 and 29 at 
every 5 \im from both end positions of the portion, and an 
outline portion 28 is provided between the outline portions 
29- Further, an outline portion 32 is provided in each 
outer edge section orthogonal with the contacting portion. 

Next, a suitable exposure level to each of the divided 
outline portions is controlled by the controlling unit 14b 
based on the intensity of the electron beams (step S60). In 
the contacting portion of the outer edge section in contact 
with the space area 33 and in the portion parallel with the 
contacting portion, exposure levels of electron beams at 
the outline portion which is far away from the outline 
portions 24 and 28 respectively are set to be gradually 
larger than that at the outline portion which is nearer to 
the outline portions 24 and 28 so that the energy 
irradiation volume of the electron beams at the outline 
portion which is far away from the centrally positioned 
outline portions 24 and 28 respectively becomes larger than 
that at the outline portion which is nearer to the outline 
portions 24 and 28. The set value of exposure levels at 
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each position in the present embodiment is shown in Table 1 
below. 

Table 1 

5 


Position 

exposure level (^.C/cin^) 

Central section 22 

20.0 

Outline portions 24, 28 

24.0 

Outline portions 25, 29 

24.4 

Outline portions 26, 30 

28.0 

Outline portions 27, 31 

32.8 

Outline portions 32 

33.0 


After the graphical data of the pattern scheduled 
areas 21 and the exposure level in each outline portion 
have been stored as a new graphical data in the memory 11, 

10 they are transferred to the operating unit 16. 

Then, the electron beams 50 are irradiated from the 
electron gun 1 as the generation source, and the operations 
of the blanking electrode 2, the forming deflector 5 and 
the main deflector 8 and the sub deflector 9 are controlled 

15 for each one shot by the operating unit 16, so that 

electron beams 50b of the exposure level set for each 
outline portion are irradiated. By repeating this operation, 
one latent image pattern is drawn on the surface of the 
semiconductor wafer 11 coated with a resist. 

20 Fig. 8 shows variations of the width of the space area 

3 3 when a pattern is drawn in the manner as described above 
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by coating a negative resist of the thickness 0*5 um on a 
silicon substrate. Fig. 8 is a graph representation for 
showing a relationship between the distance from the end 
portion to the center portion of the space area in the 
5 longitudinal direction as expressed in the horizontal axis 
and the width of the space area as expressed in the 
vertical axis, in the first embodiment. According to the 
present embodiment, the difference between the width at the 
end portion of the space area 33 and the width at the 

10 center portion of the space area 33 is only about 0.1 jL<m, 

as shown in Fig. 8. Since the width of the space area 33 at 
its end portion is larger than that at the center portion 
by 0.3 ^iin or more in the case of the conventional pattern 
drawing method as shown in Fig. 3, it is possible to 

15 restrict the variation in the width of the apace area to an 
extremely small level by the present embodiment. 

The above-described dividing treatment is noL carried 
out at a position where the width S is larger than the 
first reference value Sth in the step 520, and electron 

20 beams are irradiated in a similar manner to the central 

section 22. The dividing treatment is not carried out when 
the length wl or w2 is less than the second reference value 
wth or when the length hi or h2 is less than the third 
reference value hth in the step S4rO either. 

2 5 A second embodiment of the present invention will be 

explained next. The pattern shown in Fig. 5 is also to be 
drawn in the present embodiment. In the present embodiment, 
a latent image pattern is drawn in the same manner as that 
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in the first embodiment, except that the exposure level is 
set at a constant value for the whole pattern and that the 
method of dividing the area for the pattern to be drawn 
following the set exposure level is different from that of 
5 the first embodiment. Fig. 9 is a schematic diagram for 
showing the dividing treatment of the pattern to be drawn 
in the second embodiment. In the present embodiment, ^ 
electron beams are irradiated by setting the exposure level 
at a constant value of 22.4 fxC/cm^. For this purpose, in 

10 the contacting portion of the outer edge section in contact 
with the space area 33 and in the portion parallel with the 
contacting portion, the widths of the outline portions 
which are far away from the outline portions 24 and 28 
respectively are set to be gradually larger than that of 

15 the outline portion which is nearer to the outline portions 
24 and 28 so that the energy irradiation volume of the 
electron beams at the outline portion which is far away 
from the centrally positioned outline portions 24 and 28 
respectively becomes larger than that of the outline 

20 portion which is nearer to the outline portions 24 and 28. 
Thus, the shape of a central section 22a is different from 
that of the central section 22. The width of each outline 
portion in the present embodiment is shown in Table 2 below. 
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Table l 


Outline portion 

width ( jjun ) 

33, 37 

0.2 

34, 38 

0.3 

35, 39 

0.45 

36, 40 

0.7 


Fig. 10 shows variations of the width of the space 
5 area 33 when a pattern is drawn in the manner as described 
above by coating a negative resist of the thickness 0.5 um 
on a silicon substrate. Fig- 10 is a graph representation 
for showing a relationship between the distance from the 
end portion to the center portion of the space area 3 3 in 

10 the longitudinal direction as expressed in the horizontal 
axis and the width of the space area as expressed in the 
vertical axis, in the second embodiment. According to the 
present embodiment, the difference between the width at the 
end portion of the space area 33 and the width at the "^iiV 

15 center portion of the space area 33 is only about 0.1 um, 
as s)[io\^n in Fig, 10. Since the width of the space area at 
its end portion is larger than that at the center portion 
by 0-3 juun or more in the case of the conventional pattern 
drawing method as shown in Fig. 3, it is possible to 

20 restrict the variation in the width of the space area to an 
extremely small level by the present embodiment in a manner 
similar to that of the first embodiment . 

In the first and second embodiments, although the 
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outer edge sections in contact with the space area are 
divided at every 5 fxm and the exposure levels of electron 
beams or the widths of the outline portions are varied in 
four stages^ the present invention is not limited to them. 
5 The width of division and the number of the division may 

also be varied according to the pattern to be drawn and the 
size of the space area. 

Furthermore, the energy level of electron beams to be 
irradiated to the pattern scheduled areas may also be 
10 controlled by combining the first and second embodiments. 


What is claimed is: 

1. A pattern drawing method using charged particle 
beams comprising the steps of: 

dividing an area to be formed a pattern into a central 
section and an outer edge section surrounding said central 
section r said outer edge section being divided into a 
plurality of outline portions; and 

irradiating charged electron beams to each of said 
outline portions in such a way that the outline portion 
which is far away from a specified outline portion along 
the outer edge section is irradiated with an energy level 
higher than that of the outline portion which is nearer to 
said specified outline portion. 

2. A pattern drawing method using charged particle 
beams according to claim 1, wherein 

said area to be formed a pattern has at least one side, 

and 

said specified outline portion is positioned 
substantially at a center portion of said side. 

3. A pattern drawing method using charged particle 
beams according to claim 1, wherein 

the step of irradiating said charged electron beams 
has a step of irradiating said charged electron beams to 
each of said outline portions in such a way that the 
outline portion which is far away from a specified outline 
portion along the outer edge section is irradiated with an 
exposure level higher than that of the outline portion 
which is nearer to said specified outline portion. 
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4. A pattern drawing method using charged particle 
beams according to claim 1, wherein 

the step of dividing said area to be formed a pattern 
has a step of setting a size of each of said outline 
5 portions in such a way that the outline portion which is 
far away from a specified outline portion along the outer 
edge section is set to be larger than that of the outline 
portion which is nearer to said specified outline portion, 

5. A pattern drawing method using charged particle 
10 beams according to claim 1, wherein 

the step of irradiating said charged electron beams 
has a step of irradiating said charged electron beams to 
each of said outline portions in such a way that the 
outline portion which is far away from a specified outline 

15 portion along the outer edge section is i"rfadiated with an 
exposure level higher than that of the outline portion 
which is nearer to said specified outline portion, and 

the step of dividing said area to be formed a pattern 
has a step of setting a size of each of said outline 

20 portions in such a way that the outline portion which is 
far away from a specified outline portion along the outer 
edge section is set to be larger than that of the outline 
portion which is nearer to said specified outline portion. 

6. A pattern drawing method using charged particle 
25 beams according to claim 1, wherein 

said charged particle beams are electron beams. 

7. A pattern drawing method using charged particle 
beams comprising the steps of: 


dividing each of two areas to be formed a pattern into 
a central section and an outer edge section surrounding 
said central section, said outer edge section being divided 
into a plurality of outline portions; 

calculating a distance between said pattern scheduled 
areas; and 

irradiating charged electron beams to each of said 
outline portions in such a way that the outline portion 
which is far away from a specified outline portion along 
the outer edge section is irradiated with an energy level 
higher than that of the outline portion which is nearer to 
said specified outline portion, when said distance is equal 
to or less than a predetermined value. 

6. A pattern drawing method using charged particle 
beams according to claim 7 , wherein 

said area to be formed a pattern has at least one side, 

and 

said specified outline portion is positioned 
substantially at a center portion of said side. 

9. A pattern drawing method using charged particle 
beams according to claim 7 , wherein 

said specified outline portions face each other- 

10. A pattern drawing method using charged particle 
beams according to claim 7 , wherein 

the step of irradiating said charged electron beams 
has a step of irradiating said charged electron beams to 
each of said outline portions in such a way that the 
outline portion which is far away from a specified outline 


portion along the outer edge section is irradiated with an 
exposure level higher than that of the outline portion 
which is nearer to said specified outline portion. 

11. A pattern drawing method using charged particle 
beams according to claim 7 , wherein 

the step of dividing said areas to be formed a pattern 
has a step of setting a size of each of said outline 
portions in such a way that the outline portion which is 
far away from a specified outline portion along the outer 
edge section is set to be larger than that of the outline 
portion which is nearer to said specified outline portion. 

12. A pattern drawing method using charged particle 
beams according to claim 1 , wherein 

the step of irradiating said charged electron beams 
has a step of irradiating' said charged electron beams to 
each of said outline portions in such a way that the 
outline portion which is far away from a specified outline 
portion along the outer edge section is irradiated with an 
exposure level higher than that of the outline portion 
which is nearer to said specified outline portion^ and 

the step of dividing said areas to be formed a pattern 
has a step of setting a size of each of said outline 
portions in such a way that the outline portion which is 
far away from a specified outline portion along the outer 
edge section is set to be larger than that of the outline 
portion which is nearer to said specified outline portion. 

13. A pattern drawing method using charged particle 
beams according to claim 7, wherein 
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said charged particle beams are electron beams* 

14. A pattern drawing apparatus using charged 
particle beams comprising: 

a generating source for generating charged electron 

5 beams ; 

a dividing unit for dividing an area to be formed a 
pattern into a central section and an outer edge section 
surrounding said central section^ said outer edge section 
being divided into a plurality of outline portions; and 

10 a controlling unit for controlling exposure of said 

charged electron beams so that said charged electron beams 
are irradiated to each of said outline portions in such a 
way that the outline portion which is far away from a 
specified outline portion along the outer edge section is 

15 irradiated with an energy level higher than that of the 

outline portion which is nearer to said specified outline 
portion . 

15. A pattern drawing apparatus using charged 
particle beams according to claim 14, wherein 

20 said controlling unit controls said charged electron 

beams so as to be irradiated to each of said outline 
portions in such a way that the outline portion which is 
far away from a specified outline portion along the outer 
edge section is irradiated with an exposure level higher 

2 5 than that of the outline portion which is nearer to said 
specified outline portion. 

16. A pattern drawing apparatus using charged 
particle beams according to claim 14, wherein 
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said controlling unit controls sizes of said outline 
portions which is far away from said specified outline 
portion along said outer edge section so as to be set 
larger than that of the outline portion which is nearer to 
5 said specified outline portion. 

17. A pattern drawing apparatus using charged 
particle beams according to claim 14, wherein 

said controlling unit controls said charged electron 
beamis so as to be irradiated to each of said outline 

10 portions in such a way that the outline portion which is 
far away from a specified outline portion along the outer 
edge section is irradiated with an exposure level higher 
than that of the outline portion which is nearer to said 
specified outline portion, and controls sizes of said 

15 outline portions which is far away from said specified 

outline portion along said outer edge section so as to be 
set larger than that of the outline portion which is nearer 
to said specified outline portion. 

18. A pattern drawing apparatus using charged 
20 particle beams according to claim 14, wherein 

said area to be formed a pattern has at least one side, 

and 

said specified outline portion is positioned 
substantially at a center portion of said side. 


ABSTRACT OF THE DISCLOSURE 

Each of two pattern scheduled areas to be formed a 
pattern is divided into two areas of an outer edge section 
5 and a central section surrounded by the outer edge section. 
Further, the outer edge section which is in contact with a 
space area is divided into outline portions from both end 
portion of the outer edge section^ with a 5 jjun distance. An 
outline portion is formed at a portion of the outer edge 

10 section sandwiched by the outline portions. An outline 

portion is formed at a position of the outer edge section 
orthogonal with these outline portions. Next, a suitable 
exposure level to each of the divided outline portions is 
controlled by a controlling unit based on the intensity of 

15 electron beams. In the outer edge section in contact with 
the space area, the exposure levels of the electron beams 
at the outline portion which is far away from the outline 
portion positioned at the center of the outer edge section 
along the outer edge section are set higher than that of 

20 the outline portion which is nearer to the specified 

outline portion so that the energy irradiation levels of 
the electron beams become higher at the outline portion 
which is far away from the center outline portion along the 
outer edge section. 
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